Kir6.2 knockout aggravates lipopolysaccharide-induced mouse liver injury via enhancing NLRP3 inflammasome activation.
ATP-sensitive potassium (K-ATP) channels couple cellular metabolism to electric activity. Although Kir6.2-composed K-ATP channel (Kir6.2/K-ATP channel) has been demonstrated to regulate inflammation, a common cause of most liver diseases, its role in liver injury remains elusive. Kir6.2 knockout mice were used to prepared LPS-induced liver injury model so as to investigate the role of Kir6.2/K-ATP channels in the injury. Histochemistry was applied to evaluate the extent of liver injury. Proinflammatory cytokines were analyzed by ELISA. Endoplasmic reticulum (ER) stress and autophagy were assessed by western blotting. We showed that Kir6.2 knockout markedly promoted the infiltration of lymphocytes and neutrophils in liver and significantly elevated serum levels of alanine transaminase (ALT) in respond to LPS treatment. We further found that Kir6.2 deficiency enhanced the activation of NF-κB and NLRP3 inflammasome following LPS challenge, and thereby increased the levels of pro-inflammatory cytokines IL-1β, IL-18 and TNF-α. Treatment of wild-type mice with the K-ATP channel opener iptakalim (IPT) could protect against LPS-induced liver injury through attenuating NLRP3 inflammasome-mediated inflammatory responses. Furthermore, Kir6.2 knockout-induced activation of NLRP3 inflammasome aggravated endoplasmic reticulum (ER) stress, autophagy and subsequent hepatocyte death. Kir6.2 deficiency exacerbated LPS-induced liver injury by enhancing NLRP3 inflammasome-mediated inflammatory response. Thus, Kir6.2/K-ATP channel may be a potential candidate target for the treatment and prevention of liver injury.